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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 50-53, 58 and 59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Andreiko et al (5454717) in view of Chishti et al (6471511). Andreiko 
shows a computer implemented method of analyzing an orthodontic treatment 
comprising storing original positions, 94, Figs. 2, 2A, storing final positions, 95, Fig. 2B, 
designing appliances Fig. 2C and providing a computer generated output in the form of 
instructions for manufacturing the appliances, 97, Fig. 2D. During the step of designing 
appliances, Andreiko uses many different calculating methods, Figs. 2P-2U, including 
calculating positions and calculating the lever arm of the arch wire, Fig. 2Y, which, as 
known in the art, is used to apply the desired force to move the teeth, and this 
movement is only between the original and final positions. Andreiko does not show 
using finite element analysis. Chishti (51 1 ) shows modeling a first position, column 5, 
lines 13-15, modeling a desired second position, column 5, line 23 and performing a 
finite element analysis there between, column 5, lines 19-25. It would be obvious to one 
of ordinary skill in the art to modify Andreiko to include the use of finite element analysis 
as shown by Chishti (51 1 ) in order to make use of art known ways to better analyze 
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teeth movement. As to claim 51 , to use finite element analysis to analyze the treatment 
from the final to the original positions is an obvious matter of choice in direction and in 
the local points chosen for the analysis, such manners of using finite element analysis 
being well known mathematical methods for obtaining insights into a system. As to 
claim 58, Chishti (51 1 ) teaches using materials and tissue properties. It would also be 
obvious to modify Andreiko to include taking into account these parameters. The 
specific tissue used is an obvious matter of choice in using known parameters that 
affect the forces on teeth. As to claim 59, Andreiko shows using a display, however, 
does not specifically state the information that is displayed. The specific information 
displayed is an obvious matter of choice in the information that it is desired to 
communicate. 

Claims 54-57 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Andreiko et al (545471 7) in view of Chishti et al (6471 51 1 ) as applied to claim 50 above, 
and further in view of Chishti et al (2001/0002310) and Tang et al (6205366). The 
above combination shows the steps as described above, however, does not show the 
use of vectors. Chishti (310) teaches using vectors, see paragraphs 162-165. It would 
be obvious to one of ordinary skill in the art to modify the above combination to include 
the use of vectors as shown by Chishti (310) because using vectors to define positions, 
forces and other parameters is well known and obvious to obtain the desired results. 
While Chishti (310) teaches using vectors for orthodontic analysis, the reference does 
not show using vectors with the finite element method. Tang teaches that it is well 
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known in the mathematics of the finite element method to use vectors, column 7, line 65 
through column 8, line 14. It would be obvious to one of ordinary skill in the art to 
modify the above combination to include the use of vectors in order to analyze the 
desired parameters of the system. 

Claims 60, 61, 66-69, 103, 104 and 106 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chishti et al (6471511) in view of Umeyama et al (6080199). 
Chishti (511) shows modeling a first position, column 5, lines 13-15, modeling a desired 
second position, column 5, line 23 and performing a finite element analysis there 
between, column 5, lines 19-25. Chishti does not state using contact pairs during finite 
element analysis. Umeyama teaches that it is well known to use finite element analysis 
with contact points in order to analyze the loads, column 5, lines 13-25. It would be 
obvious to one of ordinary skill in the art to modify Chishti (51 1 ) to include analyzing at 
contact points as taught by Umeyama in order to better model the loads in the system, 
and because, it is well known that forces are applied directly through contact points, 
therefore, any teaching of evaluating forces on teeth inherently suggests considering 
the areas where the forces are to be transferred, and as such, would be obvious to one 
of ordinary skill in the art. As to claim 61 , to use finite element analysis to analyze the 
treatment from the final to the original positions is an obvious matter of choice in 
direction and in the local points chosen for the analysis, such manners of using finite 
element analysis being well known mathematical methods for obtaining insights into a 
system. As to claim 68, Chishti (51 1) teaches using materials and tissue. The specific 
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tissue used is an obvious matter of choice in using known parameters that affect the 
forces on teeth. As to claim 69, Chishti (51 1 ) shows using a display, however, does not 
specifically state the information that is displayed. The specific information displayed is 
an obvious matter of choice in the information that it is desired to communicate. 

Claims 62, 63 and 105 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chishti et al (6471511) in view of Umeyama et al (6080199) as 
applied to claim 60 above, and further in view of Chishti et al (2001/0002310) and Tang 
et al (6205366). The above combination does not show the use of vectors. Chishti 
(310) teaches using vectors, see paragraphs 162-165. It would be obvious to one of 
ordinary skill in the art to modify the above combination to include the use of vectors as 
shown by Chishti (310) in order to use known mathematical analysis techniques to 
obtain the desired results. While Chishti (310) teaches using vectors for orthodontic 
analysis, the reference does not show using vectors with the finite element method. 
Tang teaches that it is well known in the mathematics of the finite element method to 
use vectors, column 7, line 65 through column 8, line 14. It would be obvious to one of 
ordinary skill in the art to modify the above combination to include the use of vectors in 
order to analyze the desired parameters of the system. As to claim 63, see comments 
above with respect to claim 61 . 

Claims 64 and 65 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chishti et al (6471 51 1 ) in view of Umeyama et al (60801 99) as applied to claim 60 
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above, and further in view of Andreiko et al (5454717). Chishti shows moving teeth 
from original to final positions with the use of intermediate position, and as such, the 
above combination does not show using the finite element analysis on moving the teeth 
from the original position to the final position in one step. Andreiko teaches that it is well 
known to move teeth from the original to final positions, see above. It would be obvious 
to one of ordinary skill in the art to modify the above combination to include moving 
teeth in one step as shown by Andreiko as it is a matter of choice in the number of steps 
used to obtain the desired results. 

Claims 70-75, 77-96 and 98-102 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sachdeva et al (63501 20) in view of Chishti et al (6471 51 1 ). 
Sachdeva teaches a computer implemented method comprising storing a first model of 
the teeth in their first position, 130, Fig. 6, storing a second model of the teeth in a 
second position, 132, storing a subset of appliances, the type, column 6, lines 24-30, 
from a set of types as described, analyzing if the bracket appliances effectively moves 
the teeth, and if not, providing a new type of bracket, column 6, line 60 through column 
7, line 6. Sachdeva does not show using finite element analysis to evaluate the 
effectiveness and does not show displaying the information. Chishti (51 1 ) shows 
modeling a first position, column 5, lines 13-15, modeling a desired second position, 
column 5, line 23 and performing a finite element analysis there between, column 5, 
lines 19-25, and teaches that this method can be used with braces including brackets 
and archwires, column 2, lines 1-15. It would be obvious to one of ordinary skill in the 
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art to modify Sachdeva to include using finite element analysis to evaluate the 
movement of teeth from a first to a second position as shown by Chishti (51 1 ) in order 
to better move the teeth to a desired position. With respect to the step of displaying, 
Chishti (51 1) shows using a display, however, does not specifically state the elements 
displayed. The specific information displayed is an obvious matter of choice in the 
information that it is desired to communicate. To not choose appliances that have an 
undesired effect is an obvious matter of choice in the selection of the appliances to 
obtain the desired results. To use stresses and strains in a finite element calculation is 
well known and would be obvious to one of ordinary skill in the art. As to claims 74, 85 
and 95, to use finite element analysis to analyze the treatment from the second to the 
first positions is an obvious matter of choice in direction and in the local points chosen 
for the analysis, such manners of using finite element analysis being well known 
mathematical methods for obtaining insights into a system. As to claims 75 and 83, to 
analyze in stages is an obvious matter of choice in the order and number of known 
steps used to do an analysis to one of ordinary skill in the art. As to claim 86, Chishti 
(51 1) teaches using intermediate positions. 

Claims 76 and 97 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sachdeva et al (63501 20) in view of Chishti et al (6471 51 1 ) as applied to claims 70 
and 89 above, and further in view of Chishti et al (2001/0002310) and Tang et al 
(6205366). The above combination shows the steps as described above, however, 
does not show the use of vectors. Chishti (310) teaches using vectors, see paragraphs 
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1 62-1 65. It would be obvious to one of ordinary skill in the art to modify the above 
combination to include the use of vectors as shown by Chishti (310) because using 
vectors to define positions, forces and other parameters is well known and obvious to 
obtain the desired results. While Chishti (310) teaches using vectors for orthodontic 
analysis, the reference does not show using vectors with the finite element method. 
Tang teaches that it is well known in the mathematics of the finite element method to 
use vectors, column 7, line 65 through column 8, line 14. It would be obvious to one of 
ordinary skill in the art to modify the above combination to include the use of vectors in 
order to analyze the desired parameters of the system. 


Response to Arguments 

Applicant's arguments filed February 18, 2008 have been fully considered but 
they are not persuasive. Applicant argues that because Andreiko (717) teaches using a 
set of arch wires, it cannot suggest performing an analysis based on original and final 
positions. This is disagreed with because it is clear that the analysis of Andreiko is from 
the original to final positions, the suggestion that more than one arch wire may be used 
is clearly and option that may be used if desired or needed to move to the final position, 
this does not obviate the teaching of the analysis from original to final. Applicant also 
argues that Andreiko does not teach that forces are used in the calculations. It is 
agreed that Andreiko teaches calculating positions and also teaches calculating the 
lever arm when making the arch wire, see citation above. It is held that the above 
teachings suggests using the computer to calculate moving teeth from an original to a 
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final position, and that the rejection is based on a combination which teaches using 
finite element analysis (FEA) for moving teeth from one position to another. Applicant 
also argues that Chishti (51 1 ) does not show using FEA from an original to a final 
position because it include a sequence of appliances. This statement is agreed with, 
however, because the rejection is based on a combination that shows the claimed 
elements, this argument does not overcome the rejection. With respect to Tang it is 
also agreed that this reference does not show all the claimed features, however, the 
combination does and is proper. With respect to Umeyama, applicant argues that the 
reference is to a different art, forces between gears and not between orthodontic 
appliances. It is held that FEA is a well known mathematical analysis tool and that its 
use in orthodontics is taught and suggested by Chishti as applied. It is also held that 
one of ordinary skill in the art would understand that an analysis offerees for moving 
teeth in an orthodontic system would require an analysis of contact points. Umeyama 
teaches a know solution of the problem of analyzing forces between elements, and as 
such, is analogous art and suggestive of the combination. Applicant argues that 
Sachdeva (120) shows doing an analysis from a first stored position to a final unknown 
position, then compares the unknown position to the final stored position. Applicant 
holds that this does not meet the claim limitation of performing an analysis from a first 
stored position to a second stored position. The present invention teaches that a result 
of the analysis to determine any undesired effects. It is held that a step of comparing 
effects is inherent in such a determination. It is held that the step of Sachdeva of 
comparing the moved to position with the desired final position is part of the analysis, 
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and therefore, meets the claim language. The present disclosure does not specifically 
define the used terminology, and the above interpretation is reasonable and proper. 
Further, Chishti teaches the use of FEA, and as such, the combination suggests and 
teaches the claimed method step, to include analysis from a first to a second desired 
position. 


Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John J. Wilson whose telephone number is 571-272- 
4722). The examiner can normally be reached on Monday through Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cris Rodriguez, can be reached at 571-272-4964. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 


/John J Wilson/ 
Primary Examiner 
Art Unit 3732 
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